Cholinesterase activity in the rat superior cervical ganglion: effect of denervation and axotomy.
Cholinesterase activity and its various forms in the superior cervical ganglion of the rat were studied after denervation, axotomy and double section. The response of this activity to various inhibitors was also studied. The specific activity of cholinesterase activity was 323 +/- 25 nmol/mg protein/min in homogenates of normal ganglia and the total enzyme activity was 78 +/- 5 nmol/ganglion/min. Axotomy produced approximately a 40% decrease in total activity in ganglia at 3 days compared to contralateral ganglia. Activity in the contralateral ganglia was also decreased by about 30% compared to normal ganglia. Decentralization alone for 3 days did not affect the specific or total cholinesterase activity. However, decentralization followed by axotomy 3 days later resulted in a greater loss in activity compared to axotomy and a significant change in the forms of cholinesterase. After chromatography on Sepharose 6B-100 columns, 3 forms (a, c, d) of cholinesterase activity could be separated from homogenates of single ganglia. The 3 forms had estimated molecular weights of 1,934,000, 129,000 and 59,000 daltons, respectively. A fourth form (b) presented as a shoulder and had an estimated molecular weight of 404,000 daltons. Decentralization or axotomy decreased forms a and d. A reduction in the proportion of form c was also observed in the axotomized ganglion. Decentralization followed by axomoty resulted in large decreases in forms a, b and c and complete loss of form d. Assay of the separated forms in the presence of the specific inhibitor of acetylcholinesterase, BW284C-51, indicated that the majority of the enzyme recovered after chromatography is acetylcholinesterase.